body in space, together with the adjustments of the limbs and other parts to the accurate localization required in daily existence, to be deeply impressed with the nicety of the mechanism which controlled them. The development of these adjustments to meet the demands of increasing activities was very rapid. A normal child of seven or eight years had unconsciously acquired a sense of orientation, by an adjustment of muscles and joints, which in magnitude far exceeded that acquired in later years by practice and training for the most difficult pursuits. This particular function of orientation was more important than any other in the struggle for existence. Its evolution might be traced from the stiffened tentacle of the' jellyfish, through the calcareous particles of the higher forms to the more elaborate vestibular apparatus of the vertebrates, in which it became more important in all the acts of the individual. As the higher order of beings was reached, the sense of position was safeguarded and augmented by intimate association with other sensations, sight, the kinesthetic sense, hearing, touch, smell, etc. In the perfectly normal individual the conception of position was the result of the harmonious assembling of all these afferent impulses. Loss or imperfect action of any of them produced a disharmony which, if not corrected, resulted in a misconception varying with the degree of the upset. There might be simply a slight uneasiness or uncertainty at the mere thought of some daring act of equilibration, or some previous experience like looking from a dizzy height, a rough sea voyage, a ride on a merry-go-round, or other psychic illusory idea. Again, there might be a varying degree of vertigo resulting from the actual experiences, the thought of which might cause the psychic vertigo, and on to the more violent manifestations of vertigo accompanied by nausea, vomiting, loss of equilibrium, and ataxia. Through all this one should not lose sight of the fact that the vestibular apparatus was the most essential factor in the sense of orientation, the only source of .such afferent impulses as had to do with that sense alone. The phylla deprived of its stiffened tentacle, the higher forms deprived of their otoliths, completely lost their sense cif position and could not maintain existence. In the human, in whom the struggle for existence was the fiercest, it was quite natural that the compensatory factors for the loss of this sense of position furnished by the vestibular apparatus should be more complex. A man deprived of one vestibular apparatus was temporarily upset in his sense of position; as a result he had violent vertigo, which his other senses made frantic efforts to correct. The violent effort to correct a change of position which was not actual, resulted in loss of equilibrium. These efforts to compensate for the loss of a vestibular apparatus succeeded with varying rapidity. The more violent manifestations subsided in a few days, and in a few weeks the ordinary acts were performed with apparent ease. However, in such a case the orientation could not be said to have become perfect again, but the individual had simply adjusted himself to the loss. Perfect orientation required angulation; impressions must come from the two different vestibular apparatuses at the same time, and the individual had learned the trick of moving his head or eye to get a point of view from two slightly different angles at practically the same instant. The deafmute born without vestibular apparatus, did many acts of equilibration with perfect ease and might miss many of the upsets of life which those with perfect orientation might have. He might never experience the throes of mal de mer. Nevertheless, the loss of both static labyrinths was a great catastrophe. While the first symptoms might not be violent, the task of learning to orient without the aid of organs specially designed for it was much like a blind person learning .to read from the sense of touch, or the deaf one interpreting the movements of the lips from the sense of sight, and often the results were quite as imperfect.
To appreciate this one had only to try any of the more difficult acts of equilibration on such a patient. For instance he might be asked to try to stand on one leg, with the eyes closed, to walk forward or backward with the eyes closed, or an act of walking or turning in the dark. The normal individual might have the illusion when sitting in a train at a station that the train was moving, when, in reality, it was a train by his side that was coming in or going out of the station. This optical illusion was quickly corrected by the normal individual by looking at some upright portion of his own car which was not moving, or by closing his eyes, when the optical illusion was corrected by the static labyrinth. If a congenital deafmute were to have this illusion, it would have to be corrected by the sense of sight. If he closed his eyes the illusion would remain, particularly if there were no vibration which would upset his tactile sense. The essayist stated that in having introduced this subject in a somewhat desultory manner he hoped he had succeeded in showing how orientation might be upset by misinformation from many sources; how impulses from the static labyrinth were SO powerful to correct the misinformation, and, on the other hand, how misinformation from the static labyrinth itself was corrected with comparatively great difficulty by other afferent impulses. He would leave it to those who followed to point out the methods of fixing the cause of disequilibrium on peripheral or central organs, on functional or organic disturbance, on lesions of the different afferent sources of information, On the cerebellum, or the cerebrum, which, after all, must be the source of our consciousness of position as well as that from which we voluntarily changed it. DISCUSSION. DR. F. H. PIKE: I must confess to a certain hesitancy in speaking to you on anything apparently so well known as the otic labyrinth. The subject is so well known that the man in the street immediately associates the otic labyrinth and the cerebellum with the maintenance of equilibrium. And so firmly is the belief that the cerebellum is the great central mechanism for the maintenance of equilibrium fixed in the mind, that there is a strong tendency in some quarters to assert that the disturbances following lesions of the cerebellum and lesions of the labyrinth are essentially similar. But if we are to distinguish in clinical diagnosis between lesions of the labyrinth and lesions of the cerebellum, it appears to me that it is far more important to point out certain constant differences in the effects rather than to dwelling so strongly upon the resemblances.
Our knowledge of the effects of lesions of the labyrinth and of the cerebellum is derived partly from clinical observation and partly from experiments. We may point out that the difficulty of limiting the effects of a pathologic lesion to the area primarily involved is rather great. We may have, first, the effects of pressure resulting from an intracranial growth and also the increased secretion of cerebrospinal fluid which usually accompanies an intracranial tumor, and which will in its turn give rise to abnormally high pressures. This fact was an-nounced from this platform about a year ago by Dr. Charles H. Frazier. In the case of intracranial or mastoid abscesses we have the spread of toxins and other effects upon remote parts of the nervous system. Secondly, there is the difficulty of getting human material for postmortem examination at the time when such examination would be most desirable for the pathologist.
The necessity for the experimental method of attack lies in the necessity of overcoming, in part at least, these difficulties. In the experimental method we may, if we so desire, avoid the effects of increased intracranial pressure and bacterial toxins upon other parts of the nervous system. Further, we may control the extent, both of the primary and of the associated experimental lesions, within certain limits. One must recognize, of course, that when a nerve fiber is separated from its cell of origin a degeneration will proceed to the furthest limits of the fiber, and to this degree the extent of the experimental lesion may be beyond our control. And finally, the experimenter may control the length of life of his animals, and get his material for postmortem examination at the time which he considers most opportune or advantageous. As an experimentalist I would, therefore, urge upon you' the need for greater collaboration between clinical and laboratory workers. It is not my idea to supplant clinical observation, but to supplement it experimentally.
The lantern slides which were shown illustrated the effects of lesion of the labyrinth and of the cerebellum upon a considerable number of animals. These figures, for the most part, have been published in the Philosophical Transactions of the Royal Society of London, 1912, Series B, Vol. 203, pp. 127-160 , and in the supplement to the Transactions of the American Otological Society, 1914, Vol. xiii, part II, by Prof. J.
Gordon Wilson and myself. In all animals so far studied the effects of experimental lesions of the labyrinth result in a torsion of the head to the injured side. Immediately after the operation the animal may turn or roll over and over to the injured side. When both labyrinths are removed at once the animal-e. g., a dog-may refuse to stand unassisted, but lie with the limbs and head as closely applied to the floor as it can get them. The animal learns to stand after a few days, and to walk about without falling. But even months afterward it will be unable to jump from even a moderate height to the floor without falling in a heap. This observation is originally due to Schiff, and we have repeated it many times. There are always certain deficiencies of this kind which may be discovered by careful examination of animals from which the otic labyrinths have been removed.
• When one looks at the central nervous system from the point of view of its evolution, it is seen that in the lower forms of vertebrates the cerebral hemispheres form a very inconsiderable portion of the whole nervous system. But as successively higher animals are taken, we find that the anterior end of the nervous axis-that is, the cerebrum-shows a greater and greater degree of development. Experimental findings agree very closely with the anatomic development, and all the facts so far gathered point to the increased importance of the cerebrom in the daily life of the animal. And on the basis, both of the anatomic development and of the considerable number of experimental facts, it is our belief that one must look more and more to the cerebrum as the great central mechanism for orientation in space, rather than to the cerebellum.
DR. WHITN~Y said that it would have been difficult for the writer of the evening's paper to have selected a subject for presentation before this audience which would more thoroughly have tested his powers of analysis, his originality of observation, and his fairness of judgment. Nor could he, in his opinion, have offered a contribution more timely in its application to our present medical needs, or of greater practical importance to the entire medical profession.
Why is the subject chosen so difficult of practical treatment? Because it involves an explanation of complex conceptions and confusing manifestations which are of almost boundless variety and extent, and because it requires the reconciliation of numerous conflicting theories, many of which play an important role in any explanation which may be offered as a solution of the perplexing problems of equilibrium and orientation.
No elaborate argument is required to establish the indisputable value in the scheme of our daily life and activities of the function of equilibrium; it must, indeed, be regarded as second only in importance to those vital processes, respiration and circulation, the interruption of which will speedily terminate the life of the individual.
How primarily essential to the exi!>tence of the animal organism is a knowledge of its position in space becomes the more readily appreciated if we permit ourselves a short excursion into the field of biology, the teachings of which science have clearly established that all forms of multicellar life present purposeful or somatic reactions which result in controlling their attitude toward or away from any source of irritation, in consequence of the possession of which faculty these organisms are able to select the most favorable position in which to place themselves.
. In this appreciation of its relation to space, as indicated by recognition of restraint or freedom of motion, we may consider that we find our earliest suggestion of the function of orientation.
That an organism existing under primordial conditions should find some method, however simple, of determining its position in space essential to its survival, naturally suggests to the scientific mind a proposition which may be formulated in the following law: namely, in the progress of evolution through the succeeding higher grades of differentiation of structure, there must inevitably be found a development of this faculty (the sense of position) proportioned in its intricacy to the complex conditions governing the environment of this higher organism.
Such are in fact the logical steps whose orderly succession following through the lower organisms, thence upward to the human being with it!> highly specialized central nervous system, has resulted in our present conception of our position in space or orientation.
With increased complexity of structure and differentiation of the body form into head. trunk and extremities, there is developed a more accurate sense of balance, whether at rest or in motion, associated with a well defined sense of direction.
Thus, little by little, through an infinite series of gradations keeping pace with the physical needs requisite for the preservation of the animal, the sense of adjustment to surroundings is formulated, and under the stimulus of the will and intelligence at length fully established.
Intricate as are the physical sensations and nervous impulses, the correlation of which are required for the maintenance of equilibrium among the higher animals, they still are wanting in many of the complex conceptions which constitute essential factors in the function of orientation in man.
So remarkable are the functions attributed to the vestibular apparatus in its relation to equilibrium and orientation, as to suggest that this organ may properly be regarded as the guardian of our sixth special sense.
That the function of equilibrium is a congenital possession of the human being, there seems every reason to doubt; for it is common observation that the infant, although strong enough to stand firmly on its feet, and to jump vigorously when supported, cannot maintain its equilibrium unassisted until it has gradually mastered the difficulties of equilibrium.
In orienting himself a man readily finds his relation to an object that he can see by employing the aid of his visual powers, to an object that he can feel by the aid of his tactile sense, and to the direction and source of sound by the function of his auditory mechanism; numerous additional afferent sensory impressions, however, contribute to the establishment of effective orientation. Of the above mentioned factors, each bears an important relation to its fellow in the function of equilibration, and the derangement of anyone element of the group is sufficient to disorganize the correlation of all; it is, however, in disorders of the vestibular apparatus that we encounter the most severe and sudden disturbances in equilibrium.
The infinite complexity of the afferent impulses, whose harmonious correlation is essential to orientation, have been clearly indicated by the writer of the evening's paper, and I shall not weary you with attempts at recapitulation, merely confining my further remarks to a brief comment upon those manifestations of disharmony with which, as clinicians and otologists, we are interested, and which ensue upon a disturbance of those components of equilibrium over which the vestibular apparatus presides.
The history of systematic and scientific investigation of the physiology of the inner ear, and especially of the complex function of equilibrium, dates back far over a century.
The questions involved are so intimately related to other chapters of physiology, notably of the visual perception, the sense of space, direction and position, and are so often suggested by the practical experience of the clinic and operating room, that observers in the most widely distributed fields have contributed to our present knowledge.
It is, however, only within the last decade that the widely diversified and oftentimes fantastic views entertained regarding the complex functions of the various organs concerned in establishment of equilibrium have received proper interpretation, and even at the present moment there remains an embarrassing array of incompatible theories and hypotheses, each with its enthusiastic advocates, which are absolutely irreconcilable upon the basis of established knowledge.
Whether we can accept the views that the stimulation on impulses in the static labyrinth are aroused by gravitational pressure, or are the result of the movement of columns of fluid (endolymph), is not essential clinically to our interpretation of the manifestations which ensue in consequence of irritation of the vestibular apparatus, however interesting such studies may prove to the student of physiology.
The writer of the paper has considered in its broadest physical application the significance of equilibrium and orientation as related to the vestibular apparatus, and some of his suggestions will, I anticipate, provide food for mature reflection for our neurologic colleagues.
Of such a nature is the perplexing problem presented by the deafmute, who with the destruction of both labyrinths develops a compensatory sense of equilibrium largely dependent upon visual impressions supplemented by the tactile and kinesthetic sense; his orientation, however, always remains defective. Such a person finds it impossible to maintain his sense of direction when swimming under water; moreover, owing to the bewilderment of his faculties from loss of orientation, a deafmute, although a capable swimmer on the surface, would be in danger of drowning from his own misdirected efforts, if he were suddenly plunged into deep water.
If one would appreciate in a slight degree the difficulties of orientation when undertaken without the aid of sight and hearing, let him close his eyes, hold his fingers in his ears, and attempt to walk straight ahead for any considerable distance.
He will begin his walk with assurance, lifting his feet for a few steps with his usual confidence, but before he has proceeded many paces he will begin to slide or push his feet along the floor, instead of lifting them, in order that he may preserve a better grasp on his position. His stride will shorten and his mode of progression gradually degenerates into a lumbering sort of shuffling of the feet, finally terminating in a loss of sense of position which brings him to a halt. . He experiences these difficulties, notwithstanding that he is assisted in his experiment by a normally functionating vestibular apparatus.
A person suffering with any structural vestibular changes would exhibit an exaggeration of these various manifestations, and would deviate toward the affected or weaker side, and with the application of von Stein's test, the disability would become progressively more apparent.
To the practitioner of medicine an enumeration of the complex array of motor and sensory phenomena, whose harmonious adjustment or correlation results in the function of orientation, is of interest chiefly as an exposition of a scientific demonstration; but he attaches far more importance to one practical suggestion which will enable him to treat intelligently the manifestations which result from the disturbance of this adjustment, and to which we have applied the name of vertigo, than to the elucidation of any theory, be it never so ingenious.
His vertiginous patient is usually a practical and insistent person, who demands assurance that his distressing symptoms will soon be relieved, and the doctor must have at his command an understanding of the condition which will enable him to decide whether the case is one of functional derangement which will soon right itself, or whether he is dealing with structural changes in the vestibular apparatus, nerve or cerebellum, from which he may apprehend a permanent disability or even a fatal termination.
Can we, then, indicate any definite diagnostic procedure which will clearly establish the causes of disturbances of equilibrium or vertigo in any given instance.
From the clinical standpoint of the otologist, we are accustomed to encounter vertigo in connection with labyrinthine inflammations, meningitis, abscess or tumor of the cerebellum, and vestibular hemorrhage and hysteria.
In the first mentioned condition of infective labyrinthitis, except in the event of a metastatic inflammation (an exceedingly rare manifestation), the presence of suppuration of the ear would at once indicate the source of the disturbance, while the concomitant nystagmus and deafness would supply the needful corroborative evidence.
While in otitic meningitis the history of aural suppuration with rigidity of the neck and the presence of Kernig's or Babinski's signs, when supplemented by the information afforded by spinal puncture, will ordinarily establish the diagnosis.
With abscess of the cerebellum we are again guided by the presence of ear suppuration, but with cerebellar tumor there may be no evidence of ear disease. The vertigo associated with these lesions is usually attended by cerebellar ataxia, while the disturbances of balance, instead of diminishing in intensity with the duration of the disease, are disposed, in contradistinction to labyrinth inflammations, to increase in severity. Again, with abscess or neoplasm of the cerebellum, the direction in which the body falls is independent of the nystagmus if this is present, and does not change with altered position of the head; in addition to which evidence the "pointing-by" experiment should indicate a retrolabyrinthine affection.
Hemorrhage of the labyrinth is attended with complete loss of hearing and with vertigo of such violent character as to preclude all attempts at observing the reaction movements; however, the history of sudden deafness, with attendant vomiting, vertigo and characteristic vestibular nystagmus, will readily indicate the diagnosis.
With attacks of hysteric vertigo the middle ear on physical examination may show no pathologic changes, while nystagmus, if present, is not of the vestibular type, nor are the disturbances of equilibrium such as are caused by labyrinthine disease; the body may have a tendency to fall backward or forward or to either side-that is, it follows no definite rule -while in labyrinthitis the tendency is t~fall always in the direction of the slow component of the nystagmus, whatever the position of the head. In hysteria, deafness may be simulated, but the static labyrinth will react to functional tests. p. 200.) The study of the. function of the inner ear and the logical systematizing of functional test is by no means complete, but enough has already been accomplished to show that we are progressing in the right direction.
No doubt, an elaboration and critical analysis of all rationally scientific methods will be of eventual service to the practitioner, and the final result of accurate and painstaking investigations in laboratory and clinic will bring theory and practice into much desired accord and correspondence.
The objections which have been raised to the errors inherent in this or that test, the exception to minor points of this or that theory, are details which are in nowise fundamental and cannot invalidate the principles involved, nor prevent their eventual application. In fact, the practical objections of competent clinicians and surgeons can serve only a beneficent purpose in correcting errors while they stimulate anew the search for truth. DR. FRISSELL: The role of the general practitioner in discussing the subject of vertigo, especially after listening to the brilliant expositions from the special points of aurist, physiologist, ophthalmologist, and neurologist, is a trifle difficult. Why is he here at all? The answer seems to be that, as ancient Rome gave her successful general a triumph with captives at his chariot wheels, so our First Consul has consented to accentuate the papers of the evening by insisting on the violent contrast of an internist discussing the specialist's pet field.
The general man is, however, deeply concerned, in that to his inexperienced hand comes the patient seeking relief from real symptoms, and here comes both hi's perplexity and his "'See page 453. tSee page 446.
duty-to which branch of the dazzling array of specialists should the patient be referred? Is it a case of labyrinthine vertigo, and is the aurist to be called upon; or is muscular weakness of the eye the predominant factor? Is it a cerebellar tumor or a disease of the central nervous system which demands the special attention of the neurologist? Or, more difficult still, is it one of those threshold cases on the borderland of epilepsy, simulating labyrinthine disease, so admirably described by Gowers? Fortunately, the dissentions on the internal groups somewhat help the perplexed practitioner. Meniere's original description of auditory vertigo was of a symptom complex, of sudden vertigo associated with nausea, vomiting, and deafness on the affected side; in other words, a disease showing the same symptoms as our experimental animals in which the semicircular canals of one side have been extirpated, the reasons for which have been so admirably described by my predecessors.
But gradually it was found that all cases did not have either the classic symptoms of Meniere's disease, or the classic cause -destruction of the labyrinth-but varied in intensity from slight tinnitus with vertigo to the severe type originally described. So arose the classification into Meniere's disease and pseudo-Meniere's; the former having as its pathologic base the destruction of the labyrinth, while the latter was attributed to slighter forms of disease, such as otitis media, changes in pressure of the endolymph, cerumen in the external meatus, disturbances in the vestibular nerve in its course to the central nuclei, or even more remotely to tabetic changes and the functional explosive irritation of the higher centers in the epileptic aura and attack.
But if vertigo may be attributed to so many diverse sources in which the ear is affected directly or indirectly, what of those cases in which muscular incoordination in the eye produces diplopia and a false and uncorrected concept in the brain, the vertigo of multiple sclerosis-that psychic type caused by looking down from a height in one unaccustomed to mountaineering; the common incoordination of acute alcoholism, ·and that distressing form met with in "mal de mer"? Must the general practitioner be relegated to the undignified position of "Mother Sill," and be altogether eliminated from the diagnosis and treatment of this common malady?
In its ultimate analysis, the causes of these symptoms are in many, if not in most, cases a distinctly medical affliction, as syphilis, arteriosclerosis, aortic insufficiency, the various types of anemias, diseases of the gastrointestinal tract, which are directly responsible, not only for the appearance of the symptoms, but in many cases for the pathologic base of the symptom complex, the latter forming only a localizing symptom of a constitutional disease.
One must conceive it to be the duty, then, of the general practitioner, in the presence of vertigo, by careful examination of his patient-including particularly blood, urine, blood pressure, and serologic examinations-to first determine the presence or absence of underlying constitutional disease; and, secondly, by careful examination of the eye, ear, and nerVOU1\ system, to determine in which special field the immediate defect causing vertigo lies. If, as is probably the case, he is himself unable to apply the more complicated rotation and caloric tests in the ear, or make a thorough examination for muscular strain or defective vision in the eye, he should refer such a case to the better trained specialist for a more thorough examination.
But with his broader field of vision, he should be able to coordinate the examinations of his technically more skilled confreres, and will often be enabled to arrive at a more correct diagnosis in a difficult case.
In treatment, too, where a cure may not be obtained by a correction of muscle palsy, a regulation of pressure in the labyrinth or by operative procedure, his handling of the hypersensitive and anemic conditions may greatly improve, or in syphilis brilliantly cure, the underlying conditions. Therefore, the internist's plea is that even in this field he may be allowed some slight· recognition from his more skilled brethren, and may be able to retain his place in the care of so obscure and puzzling a condition.
DR. JOSEPH BYRNE said that a distinction should be made between equilibration and orientation. Equilibration is a means of orientation, but must not be considered as the equivalent of orientation. He was pleased to hear Dr. Pike say that we must look ultimately to the cerebrum for the mechanism of disturbances of orientation following injury of the labyrinth.
Orientation, in general, may be said to mean the perception of one's relation to his environment. An old definition of truth is that it is conformity between thought and thing. Orientation may be defined as conformity between the immediate testimony of our senses anent our relations in space, and our conception of what those relations are or ought to be. We have, then, in orientation two fundamental elements: (1) the immediate testimony of our senses, and (2) our conception, based on education and experience, of what our relations in space under any given set of circumstances ought to be. It is evident that the second element is mainly psychologic, and forms the background for the interpretation and evaluation of the first element-i. e., of present incoming sensory impulses from all sources.
Insofar as element number one is in accord with element number two, insofar are we orientated, Conflict to a certain degree between these elements causes disorientation-i. e., uncertainty of one's relations, with consequent sense of insecur-. ity, fear, etc. The labyrinth is no more the organ of orientation than many other sensory mechanisms-e. g., kinesthetic, visuoocular, tactual, etc.-which inform us immediately of the actual relations of our bodies in space. But information from these sources has to be integrated and evalued against the background of experience before they enter into the mechanism of orientation. Absence of element number two does not cause disorientation, but simply absence of orientation, or ignorance of one's relation in space-e. g., a child, before it has learned through the different senses its relations in space. The importance of element number two will be apparent from the consideration of a few examples.
When a person with eyes closed, seated upright in a swing, feet off the ground, is rotated about the long axis of the trunk in the direction of the hands of a watch, there is a primary horizontal nystagmus in the direction in which the subject is actually moving. If the swing be allowed to slow down gradually, there will come a time when the nystagmus becomes reversed (secondary nystagmus)-i. e., horizontal against the hands of the watch. At this moment, if the eyes be kept closed and the feet off the ground, the subject will believe his body has re-versed its direction and is now turning against the watchi. e., in the opposite direction to that in which it may be actually turning. If the feet be put on the ground the eyes still being closed, the subject at once is disillusioned. The conditions of this experiment are so unusual that there is little or no background against which to interpret the incoming sensory impressions. The only experience the normal individual has of impressions from violent horizontal nystagmus is that associated with active turning of his body about the long axis. In the experiment, this plus the impressions from the nystagmus constitutes element number two, and the testimony of all the remaining senses, under the circumstances, offers no conflict, hence there is no disorientation, but merely an illusion.
One more example: An individual, absorbed in thought, standing on a ferryboat before the latter is loosed from its moorings, allows his eyes to rest on the water streaming past. Presently he believes the boat is moving. Here the background consists largely of a state of expectation that his boat is about to move, and the testimony of the senses, so long as his eyes see only the moving water, offering no conflict, an illusion is begotten-viz., that the boat is moving. A new psychologic background is then formed, based on the illusory motion of the boat. Now, when the eyes turn from the moving water and rest on stationary objects-e. g., on shore-the testimony of the senses-i. e., element number one-comes into conflict, not with the testimony of the other senses, as so many authors claim, but with element number two, in which at that moment was a false conception-viz., that the boat was moving. A revulsion of feeling follows, coupled with uncertainty and insecurity, which we call disorientation.
Examples might be multiplied indefinitely, but enough has been said to show that the psychologic element or background is a fundamental factor in orientation, and that disorientation does not consist in conflict between the immediate testimony of the senses, but between the latter and element number two, or the background derived from education and experience.
DR. JACOBI wished to make a contribution from his own experience, for digestion by the specialists. He himself is subject to one particular kind of vertigo, which he always experiences whenever he is on the second story of a building, looking out of a window for just a few seconds. There is very little vertigo in hi~head, but a great deal in his feet and legs; they begin to tingle, and the feeling creeps up over the knees. A little cerebral vertigo is connected with the sensation. He would be very glad to have this explained, and explained soon, for he is believed to be an old man, and would like to be able to understand it soon. All his life he has been perfectly healthy, so far as he knows-he has had no brain disease, no tuberculosis, no syphilis-but just fifty years ago he had a typhus. It might be that he had something in his brain that gives him that peculiar vertigo or unsteadiness when he looks out of a window. He would like to know what it means, for nothing of the kind had been mentioned this evening, and it might be that in only this respect he was quite unique. He is sure he had it when he was thirty-five years of age. He does not remember having experienced it before his typhus, but he has had it ever since.
DR. DUEL thanked the men who had taken part in the discussion for their very able support of what he had felt to be a very desultory discussion upon a vast subject. The paper would have had but little value without the discussion.
The subject was one of much interest to otologists, and indeed to all whose attention had been directed to it. A few years ago Barany had brought out certain functional tests whereby symptoms of an upset in the static state could be interpreted clinically with great exactness.
The psychic side of the subject was a most interesting field, and the discussion of it might well occupy an entire evening. No doubt, every one present had dreamed over it a great deal, but he himself did not wish to consume the time by adding any more dreams to the problem.
In talking with the President, Dr. James, over the best method of presenting this rather far-reaching topic before a general meeting of the Academy of Medicine, his first idea had been to presenf a series of cases which would illustrate the vertigo and other symptoms resulting from many different lesions, both peripheral and central; but he had found that in presenting the data it would be necessary to give in detail the results of a number of highly specialized functional tests. which even the specialists followed with great difficulty. For those who were not familiar with these tests an intelligible explanation would have required more time than was available.
